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f the humeral head. After removal of the locking plate, a painless
alunion was achieved.
One patient with a healed fracture underwent removal of the
ocking plate for pain and one superﬁcialwound infection occurred.
iscussion: Fixation of proximal humeral fractures in patients with
ecreased bone mineral density is associated with a low risk of
xation failure. Decreased bone mineral density alone is not a con-
raindication to operative management.
eywords: Proximal; Humerus; Fixation; Osteoporosis
oi:10.1016/j.injury.2009.06.263
B.2
unctional follow-up of locking plate ﬁxation of fractures of the
roximal humerus
.N. Sharafeldin ∗, J.F. Quinlan, J. Corrigan, I.P. Kelly
Waterford Regional Hospital, Ireland
Fractures of the proximal humerus account for 4–5% of all
ractures with 80% requiring no surgical treatment. However, the
anagement of the other 20% remains controversial. This study
ollowed a series of 27 patients who had proximal humeral internal
ocking system (PHILOS) plate Wxation of their proximal humeral
ractures. All patients were followed up for at least 1 year. We
eviewed 27 patients with a mean age of 61.1 years. The patients
ere classiWed as per the AO system into type A (n=11), type B
n=12) and type C (n=3) fractures. The mean disabilities of arm,
houlder and hand (DASH) score was 51.8. The mean SF-36 scores
or physical and social functions were 68.7 and 88.0, respectively.
he mean Constant score was 50.5%. These results show that the
HILOS plate offers good functional outcomes across a spectrum of
racture severities and in an older population group. Its use should
e considered where appropriate in the management of displaced
roximal humeral fractures.
oi:10.1016/j.injury.2009.06.264
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egmental tibial fractures stabilized with the Less Invasive
tabilization System. Study of twenty-three consecutive acute
egmental tibial fractures
. Reynders
University Hospital Leuven, Belgium
urpose: We evaluated the Less Invasive Stabilization System in the
reatment of segmental tibial fractures.With special interest on the
one healing time and mechanical complications of the implant.
ethod: A prospective case series of twenty-three consecutive
cute segmental tibial fractures were treated with a long (13 hole)
.I.S.S. plate. All except three fractures were temporarily ﬁxed with
n unilateral external frame. The minimal follow-up was 2 years.
etting: University Hospital. In a separate cadaver investigation we
xamined the spatial relationship between the distal part of the
.I.S.S. plate and the tendons and neurovascular bundle adjacent to
late.
esults: The average age was 34 years (17–72 years) and all except
wo patients were male. All patients involved in high-energy acci-
ents had multiple injuries, all of them were open; four grade
IIA, sixteen grade IIIB and three grade IIIC. It was possible to
pan the distal fracture with the L.I.S.S. plate in twenty patients.
he three patients who had the plate placed acutely developed a
ompartment syndrome postoperatively. Dermatofasciotomy was
erformed in thirteen cases, in ten cases as a preventive measure-
ent and in the three acutely done cases because of impending0 (2009) 183–235
compartment syndrome. In ﬁve cases a post-ﬁxation neural palsy
of the extensor hallucis was observed (drop-toe of the hallux).
All except three fractures healed; mean union time for the prox-
imal fracture was 16 weeks (10–24) and 22 weeks (16–44) for the
distal fracture, p<0.0001.
Conclusion: A staged sequential procedure with a temporary span-
ning external ﬁxation and deﬁnitive treatment after healing of the
soft tissue is advocated. To avoid nerve injury we now advocate the
distal locking of the long L.I.S.S. plate with a separate incision to
make sure that the tendon and nerve are both out of the way.
Keywords: Open fractures; Tibial shaft fractures; Spanning external
ﬁxation; Less Invasive Stabilization System
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Proximal tibial fractures: Early experience using polyaxial lock-
ing plate technology
P.V. Giannoudisa, N.K. Kanakarisa,∗, V.S. Nikolaoua, D. Horwitzb,
S. Semdb, G. Haidukewychb
a Leeds General Inﬁrmary, UK
b Florida Orthopedic Institute, USA
Purpose: Proximal tibia fractures present a difﬁcult treatment chal-
lenge with historically high complication rates. The purpose of this
study is to report the clinical outcome of proximal tibial fractures
treated with of a variable-axis locking plate.
Patients and methods: Between 2004 and 2007, 42 patients (23
males) with a mean age of 50 (21–67) with a total of 42 proxi-
mal tibia fractures were included in this prospective documented
study. Fractures were classiﬁed according to the OTA system. All
fractures were treated with the polyaxial locked-plate ﬁxation sys-
tem (DePuy, Warsaw, Indiana). Besides radiography, CT scanning
was obtained for type B and C fractures. Clinical and radiographic
data, including fracture pattern, changes in alignment, local and
systemic complications, hardware failure and time to union were
recorded. Functional outcome was measured using the Knee Soci-
ety Score. Malalignment was deﬁned the presence of more than 5◦
angulation in any plane at the post-op X-ray and at the ﬁnal F.U. The
mean follow up was 11 months (6–36).
Results: According to the OTA classiﬁcation, there were 7 41-A, 11
41-B and 24 41-C fractures. There were 6 open and 36 closed frac-
tures. The majority were isolated injuries 38/42. 19 cases required
bone grafting. Fractures were treated percutaneously in 30% of the
cases (MIPO).Doubleplatingwasutilised in8cases.All fracturesbut
2 progressed to union at a mean time of 3.8 months (3–5). The two
fractures who failed to unite were complicated by deep sepsis and
required further intervention.Onepatient required fasciotomies for
compartment syndrome. Superﬁcial infection was treated success-
fully with a short course of antibiotics in 2 cases. There was no
evidence of varus collapse as a result of polyaxial screw failure.
No plate fractured, and no screw cut out was noted. There was 1
case of lateral joint collapse (more than 10◦) in a patient with open
bicondylarplateau fracture. ThemeanKneesociety scoreat the time
of ﬁnal follow-up was 89 points (59–100) and the mean functional
score was 83 points.
Conclusion: The polyaxial locking plates provided stable ﬁxation
of extra-articular and intra-articular proximal tibia fractures and
good functional outcomes with a low complication rate. These
plates offer more ﬁxation options without an apparent increase in
mechanical complications or loss of reduction.
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